Maramazi, (1997); Ansari, 2001; Ansari et al., 2009; Hashemi, 2010 and Hashemi et al., 2011and 2012 studied fishing status, biomass estimation of Shadegan Wetland. Lotfi et al., 2003 presented human activity and their affects on Shadegan Wetland. Population dynamic parameters of common carp were not studied in the Shadegan Wetland. In this context, the aim of the present study was twofold: (i) to estimate its population parameters via length frequency methods (ii) to determine biological reference points of this species in the Shadegan Wetland. Results will greatly contribute to elaborate management programs for this economically important species in the studied area.
Material and Methods
940 specimens of Cyprinus carpio were collected using fixed gill net with 45 mm mesh size from five stations; Mahshar (48˚,45´ E,30˚,33´ N ), Rogbe (48˚,33´ E, 30˚,41´ N ), Khorosy (48˚,40´ E, 30˚,39´ N ), Salmane (48˚,28´ E, 30˚,40´ N ) and Ateish (48˚,40´ E, 30˚,54´ N ) in the Shadegan Wetland in Khuzestan province from April 2011 to March 2012 and transported to lab with dry ice (Fig.1) . Total length of captured fish was measured to the nearest 0.01 cm and weighed to the nearest 0.01 g.
The data was then pooled monthly from different stations and subsequently grouped into classes of three centimeters interval. The data were analysed using FiSAT II (FAO-ICLARM Stock Assessment Tools) as explained in details by Gayanilo et al. (1996) .Growth coefficient was estimated by fitting the von Bertalanffy growth function to length frequencies data. The von Bertalanffy growth equation is defined as follows (Sparre and Venema, 1992) : L t =L ∞ [(1-exp (-K (t-t 0 ))], Where L t is length at time t, L ∞ the asymptotic length, K the growth coefficient and t 0 is the hypothetical time at which length is equal to zero. The t 0 value estimated using the empirical equation (Pauly, 1979) . Log 10 (-t 0 ) = -0.3922 -0.2752 Log 10 L ∞ -1.038 Log 10 K The fitting of the best growth curve was based on the ELEFAN I programm (Pauly and David, 1981) , which allows the fitted curve through the maximum number of peaks of the length-frequency distribution. With the help of the best growth curve, growth constant (K) and asymptotic length (L∞) were estimated. The growth performance (Ф') was computed using the index of Pauly and Munro (1984) .Ф‫=׳‬ Log 10 K + 2 Log 10 L ∞ ; Where: L ∞ is asymptotic length and K is growth constant.
Total mortality (Z) was calculated from a linearized length-converted catch-curve analysis (Gayanilo and Pauly, 1997 ) using: Ln (C i /∆t) = a + b. t i , Where C i is the number of fish in various length classes i; i t  is the time needed to grow through length class i. The natural mortality rate (M) was estimated using Pauly's emprical relationship (Pauly, 1980) . Log 10 M = 0.0066 -0.279 Log 10 L ∞ + 0.6543 Log 10 K + 0.4634 Log 10 T Where L ∞ is expressed in cm and T, the mean annual environmental water temperature equals to 17C 0 . Fishing mortality (F) was obtained by subtracting M from Z and exploitation rate (E) was obtained from F/Z. Relative yield per recruit (Y/R) and relative biomass per recruit (B/R) values as a function of E were determined from the estimated growth parameters and probability of capture by length (Pauly and Soriano, 1986) .
A selectivity curve was generated using least squares linear regression fitted to the ascending data points from a plot of the probability of capture against size, which was used to derive values of the sizes at capture at probabilities of 0.5 (L 50 ) and the size at which fish were fully recruited to the fishery (L 100 ).Relative yield and biomass per recruit analyses were conducted using growth and mortality parameters and selectivity derived from probability of capture data. The Beverton and Holt (1966) yield per recruit model modified by Pauly and Soriano (1986) was used to predict the effects of increasing the existing mean size at first capture (L50) to that at which yield per recruit would be maximized (Lmax). Evaluations of resource status were made using estimates of exploitation rates associated with: a marginal increase of relative yield per recruit which is of its value at maximum sustainable yield (E max ). Precautionary target and limit biological reference points were defined as: F opt =0.5 and F limit =2/3 M, respectively (Patterson, 1992) . Statistical analyses were performed with SPSS 21 software package.
Results
Our results can be considered as mean annual values for Common carp since the fish samples were collected during different months throughout the sampling period, and the data do not represent a particular season or time of the year.
During study 940 specimen fish were measured. The Mean±S.D (maximum and minimum) total length Values for this species were 256±70 mm (110 -495). The Mean±S.D (maximum and minimum) weight Values for this species were 322±75g (19-2017).
The best combination of VGBF growth parameters L ∞ = 537 mm and K = 0.36 yr -1 . The optimized growth curve was superimposed on the restructured length-frequency histograms (Fig. 2) . The Ф‫׳‬ and t 0 were estimated 3.01 and -0.2 year respectively (Table.1).
Total mortality coefficient (Z) was estimated at 1.44 yr -1 using length Converted Catch Curve (Fig. 3 ). Natural mortality (M) was estimated at 0.66 yr -1 . Based on Z, fishing mortality (F) was found to be 0.78 yr -1 . The exploitation rate (E) was calculated at 0.54 in the fishery of the Shadegan Wetland which seemed to be around optimum level of exploitation (E = 0.50).
Fish were recruited to the fishery at a mean size of L50 (where the probability of capture was 50%) and for both sexes of C. carpio, was estimated 95 mm. The relative biomass per recruit at the current exploitation rate was less than %20 of that at the theoretical unexploited level.
An increase in the mean size at first capture to that which would maximize yield per recruit was predicted to be associated with a small increase in biomass per recruit. The relative yield-per recruit analysis and relative biomass-perrecruit analysis indicated that the maximum allowable exploitation rate is 0.43, while the current exploitation rate is 0.54 which indicates that the current exploitation rate is more than it (Fig. 4) . The exploitation ratio was greater than both the precautionary target (F opt ) and limit (F limit ) biological reference points (Table. 2).
Discussion
This study has established key population parameters of common carp which is exploited in the Shadegan Wetland. Furthermore, it demonstrates the utility of using a combination of size frequency for assessing the status of this species and providing information required for resource management purposes.
Length frequencies are subject to bias from gear selectivity or size specific behavioral differences. Theoretically, a good sample is a random sample, which ensures that all members of a population have an equal probability to be caught (Gulland, 1965) .Our findings showed that life history parameters vary among populations of the same species. Length infinity and growth coefficient for male and female of this species reported L∞ = 60.7cm, K = 0.39 y -1 and L∞ = 66.2cm, K = 0.35 y -1 in Orange River, Africa respectively (Winker et al., 2011) . Hashemi (2010) .18per year respectively. The von Bertalanffy growth curves for mean total lengths were L t male = 183.33(1-e -0.31(t+1.05) ) and L t female = 245.66(1-e -0.19(t+1.21) ) for C. carpio in Alma-Gol Wetland and L t male = 224.79(1-e -0.24(t+0.83) ) and L t female = 242.80(1-e -0.23(t+0.80) ) for C. carpio in Ala-Gol Wetland (Patimar, 2009 ).In the Lake Karamık (Turkey), the von Bertalanffy growth equation was L t = 130 [1-e -0.0754 (t+0.2452) ] ( Balık et al., 2006) . Ahmet and Süleyman (2000) estimated length of infinity and growth coefficient of male and female carp in Gölhisar Lake (Turkey), L∞ = 72.8cm, K = 0.15 y-1 and L∞ = 76.7cm, K = 0.14 y -1 , respectively. Taher (1989) examined the growth of carp in Hawr al Hammar, Iraq found the growth equation Lt = 189.87 (1-e -0.01(t + 0.25) ).
The findings of various studies showed that the L∞ ranged from 48.9 to 130.0 cm in different reservoirs. Similarly the values of K also varied widely in these studies ranging from 0.08 to 0.25. The stocks having higher growth coefficient K tend to have lower values for length at infinity. For example Balik et al. (2006) reported the lowest growth coefficient (0.08) in Lake Karamik (Turkey) with an associated L∞ of 130 cm.
Spare and Venema (1992) had already reported that growth parameters differ from species to species and also stock to stock even within the same species as a result of different environmental conditions.
Various reports are available in which values of Phi Prime (Ф‫)׳‬ vary from 2.77 to 7.15. In comparison with the values of Phi Prime recorded in this study was 3.01 which shows that the species had relatively similar growth performance index than the studies for reservoirs of Turkey reported in literature (such as 2.95 for both sexes of common carp of Gölhisar Lake, Turkey (Ahmet and Süleyman, 2000) . However, the growth performance was lower than the growth performance of the species (3.16 and 3.19 for male and female carp of Orange River (Africa) (Winker et al., 2011) . Various exogenous and endogenous factors affect fish growth performances, and longevity (Wootton, 1998) , it is therefore difficult to assign the causal factors for these differences in results of this study.
Age at zero length (t0) was calculated -0.2 year which seems similar to age at theoretical zero length of this species (-0.25) in the Lake Karamık ,Turkey (Balık et al., 2006 ) and -0.25 in Hawr al Hammar Lake in Iraq (Taher,1989) .
Fishing and natural mortality rates are important for understanding the rate of population decay (Sparre and Venema, 1992) . Direct estimates of M are often impossible to obtain; notwithstanding, Pauly's empirical formula has been used extensively in tropical and temperate fisheries to estimate M (Sparre and Venema, 1992) . The data set for estimating Z by the length converted catch curve method should satisfy the primary assumption that the stock is in equilibrium. In a declining stock, this assumption may has been violated because of a declining trend in recruitment tends to under estimate Z by roughly the same percentage of decline (Al-Hosni and Siddeek, 1999) .
Total mortality (Z), natural mortality (M) and fishing mortality (F) of this species were estimated 0.71, 0.29 and 0.42 per year respectively in the Iranian coast of the Caspian Sea (Fatemi et al., 2009 ). In the Lake Karamık (Turkey), the total (Z), natural (M) and fishing mortality (F) rates for this species were Z = 0.40 yr -1 , M = 0.16 yr -1 , and F = 0.24 yr -1 , respectively (Balık et al., 2006) . Natural mortality of both sexes of this species reported 0.6 in Orange River, Africa (Winker et al., 2011) . Moreover, several other factors such as variation in lengths of fish of the same cohort, gear selectivity, emigration and immigration of the species when they meet stationary nets could affect total mortality (Gabache and Hockey, 1995) , which were however not accounted for in this study.
The specified precautionary target (F opt = 0.5 M) and limit (F limit = 2/3 M) values are considered to be more appropriate biological reference points in light of the constraints of the yield per recruit model. The value of fishing mortality rates estimated for common carp (0.78 yr −1 ) was greater than both the target (F opt = 0.51 yr −1 ) and limit (Flimit = 0.67 yr −1 ) biological reference points. Again, this demonstrates that growth over fishing is occurring and in combination with the results of the yield per recruit analyses shows that substantial effort reductions are also required as target reference points cannot be achieved by modification of the gear selectivity characteristics alone. The relative biomass per recruit at the estimated fishing mortality rate was particularly low at less than 20% of the unexploited level. If the critical spawning stock biomass is between 20 and 50% of the unexploited level, recruitment over fishing would be the case as suggested by King (2007) . While, The relative yield-per recruit analysis and relative biomass-per-recruitment analysis in the Mangla Reservoir (Pakistan) indicated the maximum allowable exploitation rate at MSY is 0.63 while the current exploitation rate is 0.27 which indicates that the stock of Cyprinus carpio is not yet overfished in that area (Mirza et al., 2012) FAO (1993) while discussing the Biological Reference Points (BRP) used in fishery management, like maximum sustainable (MSY), reports that they are mostly useful for assessment of single stocks and less applicable to highly migratory resources. Hilborn and Walters (1992) discuss that MSY should not be the objective of fisheries management, because you literally have to exploit a stock heavily before you can identify its level empirically. Despite all the limitations and underlying uncertainties, this is the first attempt ever to make a population dynamics in the Shadegan wetland. It is recommended emphatically that no increase in fishery effort should be made, lest the stock of this species be threatened. Furthermore, regular monitoring program should be in place to determine and document the population status of the important food fish Figure4. Relative yield and biomass per recruit curves (descending lines) for Cyprinus carpio showing the existing exploitation rate (E) and the exploitation rate at which the stock would be reduced to 50% of the unexploited level (E 0.5 ). Curves show the effect of increasing the existing mean size at first capture (L 50 ) to the size, which would maximize yield per recruit (L max ). 
